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PURPOSE: Provided is a coating, material for coating 
the surface of lithium manganese-based oxides 
which are used as an anode material for a lithium 
secondary battery, thereby, high temperature battery 
lifetime and high rate discharge efficiency can be 
improved. CONSTITUTION: The coating material is 
lithium transition metal oxides such as UCo02, 
LiNi02, LiNM-xCox02, LiNi1-x-yCoxMy02, LiCol- 
xMx02, LiNi1-xMx02, LiMn2-xMx04, wherein M is 
one selected from Al, Fe, Mn, V, Cr, Cu, Ti, W, Ta, 
Mg, and Mo and 0 <x<=0.5 and 0<y<=0.5. 

And the coating method comprises the steps of: mixing an acetate, a hydroxide, a nitrate, a sulfate, or a 
chloride of the metal such as Li, Ni, Co, Al, Fe, Mn, V, Cr, Cu, Ti, W, Ta, Mg, or Mo in distilled water, 
alcohol, acetone, or a mixture thereof; adjusting the mixed solution to have pH 6-8; adjusting the 
concentration of the solution to be 0.5-2M by heating; adding the lithium manganese-based oxides to the 
solution; filtering the lithium manganese based oxides coated with the lithium transition metal oxides; 
drying and heating. 
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* el^l^Hl*!^ 4^^-* e)^^^ 44§(LiMn z _ x M x 0 4: 0< X< 0 .5, M=A1. Fe, Mn, V, Cr, C 

u, Ti, W, Ta, Mg, Mo) * K^} e] ^ LioOZ, LiN ,02, LiN , 1 - XCoX 02 , L,N, 1 - X - YC oXM yo 2, 

LiC 0 l -XMX0 2 , L,N,1 -XMXOz, LiM n 2 - XMX0 4: 0 < X< 0.5. 0< Y< 0.5, M=Al, Fe, Mn, V, Cr, Cu, Ti, W, 
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£ 1(b) e!4s4s 44#°1 3*44 X -4 344444* 444fe ^HflS. 

£ 2fe £lfl-s4S 44^ o] 3444 44# « m-^ 4*1-4*1 (S em) 4*1. 
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^o]^7]9] °tt7fts_^x\ 7R> ^ € 3SL^ emsts ^aoitj.. E]fats #s*#?Hfe 

^ ^4^34 jj^Hj-^J:^ 7^1 JZ 5tW4 nfl^ j!7>«1 TS^-a- 71*131 514. 4.7l4*4-g- 4^ tfl^ 

^o]^t]7}a}^ ^ 44^3 y\A^ mm* ^sl§&a^ 44s 44 m & 
44#^ 4^ 44^5-s ifl^^fe 471 em44 t^t^ 44^34 

JZ444Jl#o1 4^ 4^ 7WH 51 JZ JE^ a^tf ol 3 ^ gflt).. ^ H^nJ-^ 6> . ^ 

4(Jahn-Teller distortion) AS <d4°l 444°1 41^1 44 ^l^cW 44#£l 42:7} jz, ^sjls A}-g- 

3^ 4714*114 H>^}<^ n o V^> o]±o] ^Sfl^jL -g-sflsH 444^1 44*1 3^ °1 ^1 4 444^ 4^ 



el^-44 a>^ # oi 7H^s}7l ^4 w^H &4 444»<>11 <?145H4 4*1 °1*4 

°1444 44 tfl^l z\3±^r Sl^*] sflTjsl-Bl JZ ^4534. ^T^H [ M . M. Thackeray et al., Solid State Ion 
ics 69 (1994) 59-67]t4 4£ 44 44 ^ *144AS«) ^ 

4[D. Zhang et al., Journal of Power Sources, 76(1 998)81 - 90]^£ 44 tfl4 *|$r*H ^q-^-g; ^ 

4*1^4. 13 [J. R. Dahn et al., J. of Electrochem. Soc, 144 (1997) 205] 44 M€4 44 ^4 *144^S 



^1*^4^ 43 44iM [G. G. Amatucci et al., Solid State Ionics 104 (1997) 13 -25] 44 3^44 44#£l 

3£4°H Hl^^ Hl*44#4 S^H «1 434^4 #£^4. S}^P> ^ 7 ] <2] HJ-OJ-S.^ ^dflXjS] tyfr 
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4 4^]^ <>S*1 Bll-ol^ ol^^lsAi^ ^HM7lfe *Hfe *1#4 g-^o] fltj.. 
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4^ ^ el^j-^j A>^^oj ^^oii e]^-^oi^^ ^l-(UCoO Zl LiNiOz, LiNii.x Co x 0 2 , LiNij.x- 

Y Co x M Y Oz, LiCoj.x M X 0 Z , LiNi^x M x O z , LiMn z . x M x 0 4 : 0< X< 0.5, 0< Y< 0.5, M=A1, Fe, Mn, V, Cr, 

Cu, Ti, W, Ta, Mg SL^ Mo 1^^)^: SL^^SL^M] -g-^^J-i <&o] JZ^^^sf jz^wj-^^ ^ 

W]H el^°l^d^l5l <9=q-^q-8- 4^}^ ^ ^*ASlsl ^tj-. 



^ ^i>H 0 ^^i^-g- Hl^-^Ti^l LiMn z . x M x 0 4 (0< X< 0.5, M=A1, Fe, Mn, V, Cr, 

Cu, Ti, W, Ta, Mg, Mo 1^°J) °H °1 ^ * Hl^^Ml ^>3|-#^ J£id^ el^^°l^^r t> 

^#31 S^7fl^ 4^-4 ^ol ^ oi 4 _ 

LiCoO z , LiNiO z , LiNi i _ x Co x 0 z , LiNi j _ X _ Y Co x M Y O z , LiCo i _ x M X 0 Z , LiNi i _ x M X 0 Z , LiMn z _ x M x 0 4 (M 
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0 < x < 0.5, 0 < y < 0.5* 4^Kr 3M4. 

4 4^4 el^o]=^ 44#s 3^4431 t>^tsl £4-§- m*] m <wh 444- 4£ 

4711* 4444. 

(1) 444 flat 5^*1-711 -§-*1H -8-*||«M 4314, 
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^4 4^r4 4444^31, ^}o}^A}o]^] t x}o]^}o] e^I, ^sH^j afe #^44^4 ^ =r $14. 
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4^:44^4 1:1 ~ 9: IS £44 9=*r 4*4 4^11-4 1:1-9:13 £44 £WI4H ^44 (Stirr 

er)» 4£44 4*114 4;, 444 4, 4°lH^ 4 £fe H33)A4 4r^r 4*11 4^r4£4 i~3«fl 7>4 

^7>44. #4i&4 4, 444 4, £fe A}olE^ a> ^ 7 > ^ <*44 42.44^* ^7>44 pH» 6~84 44 
4. a ^ ol 6-1244 *4 80~90°C<14 0.1~l#(mol) *5=«- 4444 4#4^(re flux) 444. ^ * 

^4<r» ^44 ? J A3 444 4H» 0.5-21- 3=^4 * 4^4444 o] 44444 4*444 44«<: $ 

4*4. ^7>€ elfl-^Ml 4^#^r ol-g-SH S°a47fl S^*^ €^S"2l7l Sfe 7lf-^ol» ol^-^al 2 

^€ el ^4711 44#^ ^Bi vflfecfl «>a^e|7l# 3-f 1000-2000 rpmiA^ 10-60^ ^ -g-^^r 

^1^1*4. ^s14 £1^-4431 44^ i00~i30°CiA^ 2 ~12 44 ¥4 4^ 4^4 * #± 4^71 ^ tfl 

7l^i^ i^ei ^§^71^4. oh oj^^ 4£.fe 600~850°cs 4^ 3-4844 4°HH 1^^#4^^°1 4 
4^144. 4°a l^el ^514 44^1 47l ^^1 *]44 ^4ife 4441- 7^471 o^ji, 4M ^4 
4t11 514 44#4*114 4514 5I^£-S 44444 $4. 
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t4 n 14 ^°a°11 HS4 a l 140°C 4^21 -^5LS 4^ i€-°114 1-4 44 *4 4^4 * =^1^1 444^ 444^1 
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«ss>l ^-g^i e^-, ats 443 443HS* 4H W4 3^ 85 ° C oi f4KM14 ^e]* oi 

44H 4<?] 4^fr 4*11 l.m ^7>44. #e]S^^> ^7} $l <$3_^o}+^ $7}f>}o\ p H» 7 

°1 5] 711 2^§44. ^ * °1 -§- OJ l^ 6*1 # *4 85^14 ^511- -fM4«l el#^^(re flux) *144. ^ ^ 
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» °l-g-SH ^4 ^ 3^4 ^ 4^4el7l» 1500 rpmOlW 304 *4 -g-^ 4H 3^4 el 

44431 44#(LiCo0 2 -coated LiMn 2 0 4 )4 <£^4. ell-4431 44#4 120°C^1^ 2 *14 *4 

4^ S£t * 4i ^7H1A^ 800°CS1 £5LS. 6*14 l^el ^4 7]44. 

H l(a)^r ell-44 44#3 X-4 3]44*144« 444^ ^ = 4 £ l(b)^r ^SL^HL 44#°1 3^4 

44 44#3 X -4 3144^44* 44^ ^5L<>14. ¥ ^5fl=» ^4534 n, 44#°ll Bll-S^S 
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44^ $SLS- $.*} 31-44 44# a^oil AVjj. # oi 3^ 3^4 4 $14 

44 el^-ol^^l-g- 4^4^4 ^ #2lHl^2lTa(polyvtaylldene) 44^1- N - ^l^^^CN - methylpyrr 
olidinone) -§-*1H 4°J a -§- 0 Jj^ ^7H^ e)^-S^S ^#ol Hl^-^> ##^4 o^b> 

^ o.s ol^V^H ^ v $± #7} s.^ s-m^ i40°C5i 

oi^Tfl *}oi ^is*v Bis-oi^*!* «g==4 e)^ ^ ^o a# a>-§-§h ^l^l^l^ il£ € £^ A^-g- ^ 
^1* ^«M^^^r S S*1-S4. 4-8-^53 AH ^d*ll^* LiPF 6 /EC:DEC(l:l)^ 4 

-§-4534. ^"M^rSl^ 12mA/g ifl^l 120mA/g oj 40^^ ^^53^. 

< 2 > 

ell-, 44^1 4^1^1°1H* #«15L *v ^si4ife HH4 s]4H 
^^1* ^12:4534. 

< 3> 

ttSss ats 44^1 4^1^1°1H* 1:0.8:0.231 #h1s *v ^1314ji^ ^ahi HA-14 

2:3 i ^4H ^4*1* ^24534. 

< 4> 

ItflfiS ell-, 2fS, 44 44^1 4^b)1°1S« l:0.7:0.2:0.isl #«ls *V 4^}^ 4^1 i H>H 
4 *<S4 24^11 3i4ai 4^4^i* ^1^4534. 

< 4^1 i 5> 

ft4fis ell-, 2ts, 44 44^1 4^1^°m» 1:0.9:0.13] #«ls 4 744 ^314^ H44 ^4 
24^11 3i4ai 4^4^i* ^1^4S4. 
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fttSS 3l#, 44*14 444 °HN°lH«- 1:0.75:0.254 44^ 4 *1144Sb H44 ^ 

S^a^ Wa4» 41^4$ 4. 

< 7 > 

M«fiS el*, 44, 1 44^1 4^°m» 1:1.95:0.0551 #HlS *V ^ 21144^ 44i i^<q. ^e]^ ^ 

< Al^6|| 1> 

elf-s^S 44#°1 elf-^Tj 44#5l cyc ie^i 4^ Aj-^A^ 

£ 4^r 8.2mol%^l elf-Sim 44#(LiCoO 2 )°1 S^ elf 44 44#(LiM n 2 0 4 )4 elf-Sim 44#°1 3-^ 

34 &4 elf 44#3 cycle ^6)i 4^ *&4M£| 44444 441- 444^ =mn*.°]tt. s. 4°H4 

4 4 e}f 44#°1 SW elf 44 44#<>1 el f Sim 44#°1 S^5l4 &4 £44 e}f 4 

< 4 Hi 2> 

elf Sim 44#°1 elf #3j-#<Sl ^HJ-^ cyc ie^i 4^ 65"CiA-]£] ^-g-^^ 

£ 5^ 6.8mol%^l elf s«m 4SH& (LiCoO 2 ) <>1 si§€ elf 44#(LiM n2 o 4 )4 elf s« s m 44#°1 
34 ££4 el«- D M 4s|-#3 eye le^ri 4^- 65°Ci4 <2] ^-g-^) t^iflfe ^iE°14. £ 

5^14 4 4 elf-sim s^£ e]f a^o] e|f sim 44«°1 s^£14 £44 elf 

44 Wt1 *H -f^tt s£4^£4 444 44^ 4* 4 £ $14. 

< 3 > 

elf-Sim tfa*#°l s ^ el«-^A Wfi ] s£44Jl#^4 

£ 6* elf-sim 44#°1 =7^4 elf 44*4 ££*V elf-^V 44#3 i^^jL^ i^ifl^ ^efl = ^l 
4. £ 6i4 4 4 elf sim i^^l s^€ elf ^ ££tb elf «M ^ 4^ *Hr 

4 S^44JL# Ij-A^ u^iflfe 3* 4 £ 014 



£ 4^4 A^ 31 A^ Bl#ol^^31 444)5- 7fllHl 44 %±3,*\ 7l^i tf-g-S^SH oli, 

«m7ll a>^-#^- ^^ifAs^ ^2: ia:7># ^# ^ $1* 4^4, el#oi^xi-§- ^^flas 7fl^?l el 
f 44^11 a>4#^1 4^ ^ ^4^14 ^ 44. 444 ^s4, 4 ^4 34^14 44 7}^^ * 

°]ir °1444 Al^Ai <q Bl#ol^^l^ «1^# qstr xi7>sl ji a^ 2 4 44 4 ^ 44444 ^7l^> 

^i 7im# ot^-z] - oi 4 _ 



4^4- 1. 

471 <a44As 444 ^ 4^ elf oi^xi^i «g=q-^^ e|f A>4 # <q £1^0]^ a>^ # 



^fl-^ ^-2001 -0096191 



LiCo0 2 , LiNiO 2 , LiNi j _ x Co x 0 2 , LiNi j _ X _ Y Co x M Y O z , LiCo x _ x M x 0 2 , LiNi l _ x M x 0 2 , 
LiMn 2 _ x M x 0 4 

(M-cr Al, Fe, Mn, V, Cr, Cu, Ti, W, Ta, Mg, Mo ^°114 lfHT°J) 

x, y^r 44 44# 2:^ 4^1:^ 44^§:5W 
0 < x < 0.5, 0 < y < 0.5# 4^4^ 

ell-oi^^S] ^q-^q-g- e^-4431 tfate^ j£4# ^4*1^ t>^s a^Kr fMH 5fl°H. 

W4 4fi» 5<a4^1 -g-*H -8-sfl*H £^«Hr rj^lsf, 

47l pH» 244^ #7fl4, 

47l -8-q-a- 7>l^s^ ^h* a^Kr #31*1-, 

#7] £^-4 -g-°-W £4i elfl^l^ ^#^1 a*§4 3*4431 4314, 

^71 el^ol^ 42r#<>l a<U4 3*4431 Wit 42 I^SHr 431^ o^o^ 3 

* iHSilS 3*0144*13 <£444-§- 3*4431 tfa^ 3^4^. 

*fl 2**1 m& ^3 ^o]^a}o]^] i ^o]^]o]^} t ^s\]o]^} 5 ^ #5L4<>1 

H31« 4-g-4^r SL7$SL3. 4fe 3*°144^ 4444-g- 3*4431 4443 a*§44 

31 fl<>l>*1, *J44 flat -g-*fl43m 80~90°C3 3^r 4^4 444^14 ^4^:4« d l 1:1 

~ 9:1S ^44 ^444 ^-fHr:°H^°l 1:1 ~ 9:1^ ^44 ^44°^ 3^ 4#4 o>Afl^<>l i : i ~ g : is ^44 
^44^°1H iEjei (Stirrer)* °l-g-4<3. -g-*fl4^ 34 «H!A5L 4^ 3*°144*13 44444 3*4431 44 
43 a^44 

4^5. 

31 $a°W, 4^3 pH» ^4431^ #34 4, 43«] 4, A}0lEBl A>_ A> AjEfl^ l^S] 

^7l<a 4aM44» 444<3 P H» 6~8S 244^ 3^ ^,o £ ^ 3*<344*13 <#^d^-g- 3*44 
31 4443 s^44 

4^6. 

31 21MI floH. *^3 2.4431^: 433 p H7> ^44 4^4 6-12*14 ^4 80~90°C^^ 0.1-14 4 
34*1 el#^^(reflux) ^ ^Al^ o.s -g-^S] ^5L» 0.5~2# ^ES ^44^ ^-^J^S 4 
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4 91°]^, ^v^A -S-fl-S* LiMn z _ x M x 0 4 (0< X< 0.5, M=Al. Fe, Mn, V, Cr, Cu, Ti, W, Ta, Mg, 

3^ 1000-2000 rpm<*IH 10~60^ 3^ AS ^ iflfe ^ 3 

^ 2*8-41 floW. a^i all-^ol^ tiQ^*] e^^Ml tf3j-l-£ 32 * 1*le|*Kr 100~130°C 

4H 2~12^m ^ ^ h.o] 7 i £ ^ cfl7]^lA-] 600~850°C5l ££5L 3~48^R> 1^e]*Kr 

10. 

^ 3lH floW, Li, Ni, Co, Al, Fe, Mn, V, Cr, Cu, Ti, W, Ta, Mg, £fe Mo £ 3^ W«S s}^ e]f 

01*1-3*13 tfq-^q-fr iHW&A 5LW%. 

37* 11. 
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■ 6.8 mol% LiCo0 2 -coated LiMn 2 0 4 
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